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[PURPOSE] 

Improvement in the speed of bidirectional 
scanning circuit in periphery driving circuits, 
such as liquid crystal display, contacted type 
image sensors, liquid-crystal shutter, and 
fluorescent display tube, and improvement of 
yield are aimed at. 

[CONSTITUTION] 

This invention, in scanning circuit which outputs 
scanning pulse signal by circuit arrangement 
which carry out delay transmission of the data 
signal synchronizing with clock signal, data 
signal from prestage is made into input signal, 
signal by which branch output is carried out is 
individually input as pass-transistor 101-1-101- 
(N+1) which makes output signal input signal 
with respect to the following step by clock 
signals A and B and by which tandem 
connection was carried out from said pass 
transistor by clock signals C and D, signal 
sequentially outputted from the 
above-mentioned feedback circuit is each 
individually input as feedback circuit 
102-1-102-N which compensates and outputs 
level decline of said signal, and scanning pulse 
signal is each outputted as OUTi-OUT(n). 
It has such output buffer circuit 105-1-105-N, 
and is comprised. 
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[CLAIMS] 



[CLAIM 1] 

In scanning circuit which generates and outputs 
scanning pulse signal by circuit arrangement 
which data signal is synchronized with 
prescribed clock signal, and carry out delay 
transmission sequentially, pass transistor of 
plurality which makes input signal data signal 
outputted from prestage, is controlled by one 
clock signal or two clock signals which have 
reversal relation mutually, and makes output 
signal input signal with respect to the following 
step by which tandem connection was carried 
out, two or more feedback circuits which 
individually input signal by which branch output 
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is each carried out sequentially, and 
compensate and output level decline of said 
signal from these pass transistors, two or more 
output buffer circuits which each individually 
input signal outputted sequentially and each 
output it as a scanning pulse signal from two or 
more above-mentioned feedback circuits, it has 
these at least. 

Scanning circuit characterized by the 
above-mentioned. 
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[CLAIM 2] 

Output signal of pass transistor corresponding 
to the final bit of said data signal is considered 
as input, and it has one pass transistor 
controlled by said 1 clock signal or two clock 
signals which have reversal relation mutually. 
Scanning circuit of Claim 1 characterized by the 
above-mentioned. 
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[CLAIM 3] 

A actuation method of scanning circuit, in which 
in scanning circuit of Claim 1 and 2, while 
inputting clock signal which each has reversal 
relation mutually to control terminal of each 
pass transistor corresponding to bit which said 
data signal adjoins, to control terminal of each 
feedback circuit corresponding to said adjacent 
bit, clock signal which each has reversal 
relation mutually is input. 
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[CLAIM 4] 

A actuation method of scanning circuit, in which 
in scanning circuit of Claim 1 and 2, clock signal 
input into control terminal of said feedback 
circuit is replaced and input into reversal clock 



la-^coSfc:^' p -y^in^i^WM signal of said clock signal. 



[DETAILED DESCRIPTION 
INVENTION] 



OF THE 
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So 



[INDUSTRIAL APPLICATION] 

This invention relates to scanning circuit and its 
driving circuit. 

Specifically, it is related with scanning circuit 
used as a periphery circuit corresponding to 
liquid crystal display, contact image-sensor, 
liquid-crystal shutter, etc., and its actuation 
method. 
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V^^(Dm^] [PRIOR ART] 

^S^t'V ^ v^L^-Y ^ Technique of uniting with these liquid crystal 

^ v^ir yi^-joctl/l^H^i^-V displays, contact image-sensor, liquid-crystal 

y ^^(DA'^^^iK Vitio shutter, etc., and formerly manufacturing thin 

J:t/I^jt$St4^^ gfltii: LT . film driving circuit used as these periphery 

rtb?5CDji|i22IIIg&i: LTffiV>?3 circuits for the purpose of reduction in size of 
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liquid crystal display, contact image-sensor, 
liquid-crystal shutter, etc., cost reduction, high 
reliability, etc. is taken. 

Reason this manufacturing method is adopted 
are that 

Drastic reduction of the number of connecting 
terminal and the number of external drive ICs is 
attained by installing periphery driving circuit on 
the same base plate as pixel electrodes, such 
as said liquid crystal display, contact 
image-sensor, and liquid-crystal shutter, and 
Moreover, that problem of reliability produced 
from limit of bonding process of large area and 
high density is solvable. 
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[0003] 

Usually, scanning circuit used as periphery 
circuits, such as liquid crystal display contact 
image-sensor, and liquid-crystal shutter, 
comprises shift register and output buffer. 
This scanning circuit constitutes important 
component which forms the above-mentioned 
thin film driving circuit as vertical-drive circuit or 
a circuit which scans sample & hold switch in 
horizontal driving circuit for example, in 
active-matrix liquid crystal display. 
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propagation progresses as big screen 
projection type display, it is necessary to carry 
out mirror reversal of said image about one 
panel in liquid-crystal light valve of three sheets 
corresponding to three primary colors of red * 
green * blue from difference of number of times 
of reflective * refraction of light which passed 
liquid-crystal light valve. 

As a method of performing this mirror reversal, 
scanning direction of vertical-scanning circuit is 
reversed, or liquid-crystal light valve is rotated 
180 degrees. 

And there is method of reversing scanning 
direction of horizontal-scanning circuit. 
For that, bidirectional scanning circuit whose 
right-and-left transmission change data can 
carry out is needed. 
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(Dm^^Tf^-tmxh^o 121 4 }c 
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[0005] 

FIG. 4 is figure showing composition of 
conventional bidirectional scanning circuit. 
Corresponding to input terminal STL into which 
input terminal STR into which, as for 
conventional bidirectional scanning circuit, 
shift-to-the-right start pulse is input, and 
shift-to-the-left start pulse are input as shown in 
FIG. 4, n selecting circuits 

401-1.401-2.401-3 401-N (N is the 

number of shaping) 

Shift register of N "habit" composition which 
respectively corresponds to these N selecting 
circuits, and has function to carry out delay 
transmission of the pulse signal 

405-1,405-2,405-3 405-N 

Output buffer circuit which each outputs output 
of these shift-register 
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405- 1,405-2,405-3 405-N as 

OUTi,OUT2,OUT3 OUT(N) 

406- 1,406-2,406-3 406-N 

It has these and are comprised, above 
selecting-circuit 

401-1,401-2,401-3 401-N is each 

comprised by AND circuits 402 and 403 and OR 

circuit 404, moreover, output buffer circuit 

406-1,406-2,406-3 406-N is each 

comprised by inverters 407 and 408. 
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%fc. (a), (b). (c). 

(d). (e). (f ). (g). (h). 
( i)*5J;t>'( j ) i:.|ll6 (a), 
(b). (c). (d). (e). (f ). 
(g). (h). (i) id^-d ( j ) 

4 ^ >'^glT*fe6o U^T. 1114. 
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[0006] 

IVIoreover, FIG. 5 (a), (b), (c), (d), (e), (f), (g), (h), 
(i), and G), FIG. 6 (a), (b), (c), (d), (e), (f), (g), (h), 
(i), and (j), are timing chart each showing 
actuating signal which can be set when pulse 
signal is transmitted leftward from right-hand 
side toward paper surface (shift to the left) with 
case (shift to the right) where pulse signal is 
transmitted rightward from left-hand side toward 
paper surface. 

Hereafter, action of this prior art example is 
demonstrated with reference to FIG. 4, FIG. 5 
and FIG. 6. 
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tL. iitRIlIii§4 0 
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{CfS^^tb, ANDllISg4 0 2 

(7)-;^(DA;^i^tc>^]-r § A;^if 

?)o rcDi 5 7'.fAND|I]liS4 0 
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tl5 A N D 0S& 4 0 3 $ 

tbSo »XlHlif§4 
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[0007] 

In FIG. 4, when it Is shift to the right by which 
pulse signal is transmitted rightward from left, 
another input terminal STL is set as open state. 
From input terminal STR, shift-to-the-right start 
pulse is input, it inputs into AND circuit 403 
contained in selecting circuit 401-1. 
Moreover, input signal A input into another input 
port of AND circuit 401-1 is set up high-level, 
input signal B with respect to one input port of 
AND circuit 402 is set up low level. 
AND circuit 403 into which high-level input 
signal A is input is chosen by such input level 
setup with respect to AND circuit 402 and AND 
circuit 403. 

This is similar also about AND circuit 403 
contained in selecting-circuit 

401-2,401-3 401-N. 

It chooses in response to respectively high-level 
input signal A, thereby, scanning circuit of shift 
to the right is formed. 
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STRI^^X'O A:h-^^^^7. Right start pulse input from STR terminal is 

ANDlH]S&4 input into shift register 405-1 through AND 

03*Dj;t>*ORli]1^404?r^ circuit 403 and OR circuit 404. 

LXiyy h VJT^ 4 0 5 - 1 However, clock signal (phi)i and (phi)2 (reversal 
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clock signal of (phl)i) are input into this shift 
register 405-1 , timing of signal outputted from 
said shift register 405-1 is controlled by this 
clock signal (phi)i and (phi)2, scanning pulse 
signal is outputted as output-signal OUTi 
through output buffer circuit 406-1 . 
Signal outputted from this shift register 405-1 is 
input into AND circuit 403 contained in selecting 
circuit 401-2 of the following stage, it inputs into 
shift register 405-2 through said AND circuit 403 
and OR circuit 404. 

Action of shift register 405-2 is completely the 
same as action of the above-mentioned shift 
register 405-1 . 

Timing of signal outputted from said shift 
register 405-2 is controlled by clock signal 
(phi)1 and (phi)2, scanning pulse signal is 
outputted as output-signal OUT2 through output 
buffer circuit 406-2. 

This scanning pulse signal is input also into 
AND circuit 403 simultaneously contained in 
selecting circuit 401-3 of the following stage. 
Below, similarly, from output buffer circuit 406- 
(N-1) of eye (N-1) watch, scanning pulse signal 
is outputted as output-signal OUT(n-i), 
moreover, from Nth output buffer circuit 406-N, 
scanning pulse signal is outputted as 
output-signal OUT(n). 

Thus, scanning pulse signal shifted sequentially 
is outputted in order of output-signal 

OUTi,OUT2 OUT(N-i),OUT(N) (see FIG. 5 

(a), (b), (c), (d), (e), (f), (g), (h), (i), and the 
G))- 
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[0009] 

Moreover, when it is shift to the left by which 
pulse signal is transmitted leftward from right, 
input terminal STR is set as open state. 
From input terminal STL, shift-to-the-left start 
pulse is input, it inputs into AND circuit 402 
contained in selecting-circuit 401-N. 
Moreover, input signal B input into another input 
port of AND circuit 402 is set up high-level, input 
signal A input into one input port of AND circuit 
403 is set up low level. 

AND circuit 402 into which high-level input 
signal B is input by this is chosen. 
This is similar also about AND circuits 402 and 
403 contained in selecting-circuit 

401-1.401-2.401-3 401-(N-1). 

AND circuit 402 is each chosen in response to 
high-level input signal B, thereby, scanning 
circuit of shift to the left is formed. 
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start pulse signal input from STL terminal is 
input into shift-register 405-N through AND 
circuit 402 contained in selecting-circuit 401-N, 
and OR circuit 404. 

Clock signal (phi)i and (phi)2 (reversal clock 
signal of (phi)i) are input into shift-register 

405- N, timing of signal outputted from said 
shift-register 405-N is controlled by this clock 
signal (phi)i and (phl)2, scanning pulse signal is 
outputted as output-signal OUT(n) through 
output buffer circuit 406-N. 

Signal outputted from this shift-register 405-N is 
input into AND circuit 402 contained in 
selecting-circuit 401- (N-1) of the following 
stage, it inputs into shift-register 405- (N-1) 
through said AND circuit 402 and OR circuit 
404. 

Action of shift-register 405- (N-1 ) is completely 
the same as action of the above-mentioned 
shift-register 405-N. 

Timing of signal outputted from said 
shift-register 405- (N-1) is controlled by clock 
signal (phl)i and (phi)2, scanning pulse signal is 
outputted as output-signal OUT(n.i) through 
output buffer circuit 406- (N-1). 
Below, similarly, from output buffer circuit 406-3, 
scanning pulse signal is outputted as 
output-signal OUT3, from output buffer circuit 

406- 2,406-1, scanning pulse signal is each 
outputted as output-signal OUT2 and OUT1. 
Thus, scanning pulse signal shifted sequentially 
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tL^ 0 6 - is outputted in order of output-signal 

(N-1) ^^LX. OUT(N),OUVi) OUTa.OUTz and, and 

;^ft-^;5^t±i;^ijt-^OUT(N-i) t OUT1 (see FIG. 6 (a), (b), (c). (d), (e), (f), (g), 

LXm:f:^ti^o Urmmi:iL (h), (i), and the O)). 

m:^^^y7 7m^4 0 6 - 
;'7{t#ouT3 t LXiii:ti ^ 

2*5j;t>'4 0 6- 1 ^ 
■^OUTa *3J:t/OUTi tL 

xm^h^n^o roj: 

tibl;'7lt-^0UT(N) , OUT(N.i). 
OUT3 , OUT2 *5 

J:l>'ouTi (Dim:., mik^yy 

(gl6 (a), (b). (c). 
(d). (e). (f ). (g). (h). 

(i) ioX.X3 (j ) mesjo 
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[PROBLEM TO BE SOLVED BY THE 
INVENTION] 

In conventional bidirectional scanning circuit 
mentioned above, since it is necessary to 
prepare selecting circuit and to take about 
excessive wiring corresponding to this as 
shown in FIG. 4, It becomes difficult for circuit 
occupying area and wiring capacity to increase, 
and to attain reduction in size and improvement 
in the speed. 

For this reason, there is disadvantage of it 
becoming impossible to correspond to liquid 
crystal display, contacted type image sensors, 
etc. of high-speed * high resolution. 
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Moreover, since circuit occupying area 
increases, yield of scanning circuit falls, 
When at least one defect exists in intermediate 
stage, it becomes impossible to transmit 
scanning signal normally to circuit after the 
stage in the case of scanning circuit which 
serially connected shift register. 
In 2-dimensional image devices, such as liquid 
crystal display, it appears as a plane defect. 
Since this is generated also when defect does 
not exist in pixel array part, there is 
disadvantage of becoming factor in which 
defect of scanning circuit itself reduces yield of 
device itself. 



10 0 13] [0013] 

±M(DX^^M^\^ This invention solves the above-mentioned 

'C^ i^3i, l.oiS^gf^ (9 disadvantage and aims at providing high speed, 

^\^(D^'^M^ioX.Xl-^(DWW] bidirectional scanning circuit of high yield, and 

r ^ g 6<] i L its actuation method. 
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[0014] 

[MEANS TO SOLVE THE PROBLEM] 

Scanning circuit of this invention makes input 
signal data signal outputted from prestage in 
scanning circuit which generates and outputs 
scanning pulse signal by circuit arrangement 
which data signal is synchronized with 
prescribed clock signal, and carry out delay 
transmission sequentially it is controlled by one 
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clock signal or two clock signals which have 
reversal relation mutually, signal by which 
branch output is each carried out sequentially is 
individually input from pass transistors of 
plurality which makes output signal input signal 
with respect to the following step by which 
tandem connection was carried out, and these 
pass transistors, signal sequentially outputted 
from two or more feedback circuits which 
compensate and output level decline of said 
signal, and two or more above-mentioned 
feedback circuits is each individually input, it is 
characterized by having at least two or more 
output buffer circuits each outputted as a 
scanning pulse signal. 
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[0015] 

In addition, it sets in scanning circuit of said this 
invention, output signal of pass transistor 
corresponding to the final bit of said data signal 
is considered as input, it may have and 
comprise one pass transistor controlled by said 
1 clock signal or two clock signals which have 
reversal relation mutually. 
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Moreover, in said scanning circuit, the actuation 
method of scanning circuit of this invention is as 
follows to control terminal of each feedback 
circuit corresponding to said adjacent bit while it 
inputs clock signal which each has reversal 
relation mutually to control terminal of each 
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pass transistor corresponding to bit which said 
data signal adjoins. 

Clock signal which each has reversal relation 
mutually is input. 

While being characterized by the 
above-mentioned, in said scanning circuit, it is 
further characterized by replacing and inputting 
into reversal clock signal of said clock signal 
clock signal input into control terminal of said 
feedback circuit. 
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[0017] 

[EXAMPLES] 

Next, this invention 
reference to drawing. 



is demonstrated with 



[0018] 

FIG. 1 is figure showing composition of one 
Example of this invention. 
Corresponding to input terminal STL into which 
input terminal STR into which, as for this 
Example, shift-to-the-right start pulse is input, 
and shift-to-the-left start pulse are input as 
shown in FIG. 1, it is controlled by 
pass-transistor 

101-1,101-2,101-3 401-(N-1),401-N,401 

-(N+1) of individual which carries out delay 
transmission of the pulse signal from prestage 
in the following stage sequentially by clock 
signals A and B (N+1), and clock signals C and 
D, feedback circuit for preventing attenuation of 
amplitude of pulse signal by which delay 
transmission is carried out sequentially 
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102-1,102-2 .102-(N-1),102-N 

Output buffer circuit which each outputs output 
of these feedbacl< circuit 

102-1,102-2 102-(N-1),102-N as OUT1. 

OUT2 OUT(N.i), and OUT(n) 

1 05-1 , 1 05-2 1 05-(N-1 ), 1 05-N 

It has these and are comprised, above 
feedback circuit 

101-1,101-2 101-(N-1),101-N is each 

comprised by clocked inverter 103 and Inverter 
104, moreover, output buffer circuit 

105-1,105-2 105-(N-1),105-N Is each 

comprised by inverters 106, 107, and 408. 



[0 0 191 

^fc, 1112 (a), (b), (c), 
(d), (e), (f), (g), (h) 

ioXUii) ir,gl3(a),(b), 
(c), (d), (e), (f ), (g), 
(h) *3j;t>* ( i ) fi, 



[0019] 

Moreover, FIG. 2 (a), (b), (c), (d). (e), (f). (g), (h) 
and (I), and FIG 3 (a), (b), (c), (d), (e). (f). (g), 
(h) and (i) are timing charts showing actuating 
signal case (shift to the right) where pulse signal 
is each transmitted rightward from left-hand 
side toward paper surface, and in case pulse 
signal is transmitted leftward from right-hand 
side toward paper surface (shift to the left). 
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SXT. Ml. M2ioXUm3^ Hereafter, action of this Example is 

^MLX. ^^SS^Jcoiljf^do demonstrated witti reference to FIG. 1, FIG. 2 

^^xmmi-^o andFias. 
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UT(N) m^K'yy V^fi 
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[0021] 

In FIG. 1, when It is shift to the right by which 
pulse signal is transmitted rightward from left, 
another input terminal STL is set as open state. 
From input terminal STR, shift-to-the-right start 
pulse is input, it inputs into pass transistor 
101-1. 

In here, clock signals A and D shall be common 
clock signal (phi)i. 

Moreover, clock signals B and C shall be 
common clock signal (phi)2 (reversal clock 
signal of (phi)i). 

Thus, scanning circuit of shift to the right is 
formed by setting up clock signals A, B, C, and 
D, from output buffer circuit 

1 05-1 , 1 05-2 , 1 05-(N-1 ), 1 05-N, scanning 

pulse signal shifted sequentially is each 
outputted in order of output-signal 

0UTi,0UT2 ,OUT(N.i),OUT(N) (see FIG 2 

(a), (b), (c), (d). (e), (f), (g), (h), and (i)). 
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[0022] 

Moreover, when it is shift to the left by which 
pulse signal Is transmitted leftward from right, 
input terminal SIR is set as open state. 
From input terminal STL, shift-to-the-left start 
pulse is input, it inputs into pass-transistor 101- 
(N+1). 

In this case, it differs from case of the 
above-mentioned shift to the right, clock signals 
A and C are set as common clock signal (phi)i, 
moreover, clock signals 8 and D are set as 
common clock signal (phi)2 (reversal clock 
signal of (phi)i). 

Thus, scanning circuit of shift to the left is 
formed by setting up clock signals A, B, C, and 
D, from output buffer circuit 

1 05-N , 1 05-(N-1 ) 1 05-2, 1 05-1 , scanning 

pulse signal shifted sequentially is each 
outputted in order of output-signal 

OUT(N),OUT(N.i) 0UT2,0UTi (see FIG. 3 

(a), (b), (c), (d), (e), (f), (g), (h), and (i)). 
As mentioned above, in the case of shift to the 
left, clock signals C and D are replaced to case 
of shift to the right. 

However, exchange operation of this clock 
signal may be performed from inside of said 
scanning circuit, or it may also carry out from 
outside. 
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[0023] 

When pitch of scanning circuit was designed 
and manufactured by 30 micrometer by actually 
integrating polycrystalline-silicon thin-film 
transistor for 2000 steps of scanning circuits 
which adopted scanning circuit of this invention 
on glass substrate, occupying area of said 
scanning circuit was able to be restrained below 
to 1/3 compared with conventional scanning 
circuit, and layout design was able to be carried 
out. 

In conventional scanning circuit, since area of 
selecting circuit and wiring leading-about part 
occupied most, it became impossible to carry 
out layout design by circuit pitch 30 micrometer, 
but in this invention, it becomes possible, and 
result of also improving part and yield to which 
circuit occupying area was reduced is obtained. 
In particular, in this scanning circuit, part which 
carries out delay transmission of the pulse 
signal from prestage in the following stage 
comprises only pass transistor, thereby, 
probability that pulse signal will be normally 
transmitted to the final stage at least improved 
from 50 conventional% to 90%. 
This sets to 2-dimensional image devices, such 
as liquid crystal display, it becomes possible to 
reduce remarkably probability that plane defect 
will occur. 

Furthermore, the highest clock frequency of 
supply-voltage 12V improves from conventional 
5MH2 to lOMHz or more, high-speed action 
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[0024] 

In addition, this Example is Example which 
implemented scanning circuit of this invention 
by CMOS static circuit. 

Naturally it can also perform comprising 
scanning circuit of this invention by NMOS 
circuit. 

Moreover, polycrystalline-silicon thin-film 
transistor is used in this Example. 
However, it can also form by other thin-film 
transistor which adopted amorphous silicon, 
cadmium selenium, etc. as semiconductor 
layer. 

Moreover, it can also perform comprising by 
single-crystal-silicon MOS transistor with 
natural thing. 
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[0025] 

[ADVANTAGE OF THE INVENTION] 

As explained above, when this invention forms 
circuit which carries out delay transmission of 
the pulse signal from prestage sequentially in 
the following stage using pass transistor, it 
becomes possible to reduce circuit occupying 
area to conventional 1/3 degree, while being 
able to perform layout design which improved 
circuit pitch corresponding to high-resolution 
liquid crystal display, contact image-sensor, etc. 
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[BRIEF DESCRIPTION OF THE DRAWINGS] 



m 1 1 [FIG 1] 

^l§9^co— ^Jfe'^J^:^i"y''n y It is block diagram showing one Example of this 

:^lll'CfcSo invention. 

[g|2] [Fia2] 

if-%1^'^'^\(D^-yy hB#{cio{-t'5 It is timing chart of each part signal at the time 

^^It-^ CO ^ ^ ^l^ ■!fmxh of shift to the right of this Example. 

[mz\ [FIG 3] 

^^iSfijc^fev^^ hH^icjoftS It is timing chart of each part signal at the time 

^%\t^■(D^ y( ?,ly:fmxh of shift to the lefl of this Example. 

[[214 1 [FIG 4] 

'^^M^TT^'^'f -y ^ WiXh It is block diagram showing prior art example. 

[[215 1 [FIGS] 

'^%¥\(D:^i^y hH^tcjoit-S^ It is timing chart of each part signal at the time 

%\t^-(D'^^ ^ y^'mxh^o of shifttothe right of prior art example. 



[me] [FIG 6] 

'^^M<D&iyy hB#{cjo{t^# It is timing chart of each part signal at the time 
Uis^-O^^ ^>^|g]t fe-5o of shift to the left of prior art example. 
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401-1 ~4 01 -N m 
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[DESCRIPTION OF SYMBOLS] 

101- 1-101- (N+1) Pass transistor 

102- 1-102-N Feedback circuit 
103 Clocked inverter 

1 04, 1 06-1 08, 407, 408 Inverter 
105-1-105-N. 406-1-406-N Output buffer 
circuit 

401-1-401-N Selecting circuit 

402 403 AND circuit 

404 OR circuit 

405-1 -405-N Shift register 
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[FIG 2] 




M) OUTIH-JL-I. 
a)OUT(M) ! 



STL 



Dismissal 



[FIG 3] 



(a) 



(C) STR 
fit) STL 

ce) OUT? 
it) ourz 

C?) 0Lf73 



!^'-JL I I ' 1 ! ! ! I 

I I 



UDotirohii. 



mi 



I > ! ! 



-j-t- 



■•••HrTrk 



I I I I 



I I 
I I 



STR 



Dismissal 



3/2/2004 



25/28 



(C) DERWENT 



JP7-134277-A 



THOIVISOISI 



OERWEIStT 



[04] 



[FIG 4] 
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[FIG 5] 
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[FIG. 6] 
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